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90 PEOBLEMS AND SOLUTIONS. [Feb., 

2882. Proposed by E. T. bell, University of Washington. 

Solve each of the following systems of finite difference equations, giving x n , y n , z» as explicit 
functions of x , 2/0, Zo, n: 

(1) x n = a;„_i(2/„_i 3 — z„_i 3 ), y„ = ^»_i(z„_i 3 - x n -i 3 ), «n = z„_i(a; n _i 3 - y n -i 3 ); 

x n = a;„_i 6 2/n-i 3 + j/„-i 6 z„_i 3 + z„_i 6 a;»_i 3 — 3a;„_i 3 J/„_i 3 z B -i 3 , 

(2) • y n = Xn-Zyn-i* + y„-i z z n -i' + z„_i 3 a;„_i 8 - SXn-i'y „_i 3 z„_i 3 , 

Z n = Xn-lVn-lZn-llXn-l'yn-l 6 + Zn-1 6 — 2/„_l 3 Z„-l 3 — Z„_l 3 a;,,-1 3 — X n -l 3 y»-l S ). 

A solution of either would be acceptable. From the theory of plane cubic curves a geometrical 
construction for the solution may be given. Also both systems have solutions in terms of elliptic 
functions. Do solutions exist, and how are they found, without using elliptic functions? 

PROBLEMS— NOTES. 

4. On page 83 of Revista de Matematicas y Fisicas Elementales, published at 
Buenos Aires, August, 1920, Problem 2785 of this Monthly [1919, 366], and the 
solution [1920, 237] of its proposer, Professor W. H. Echols, are translated into 
Spanish. The problem in question is : " If on the sides, as bases, of any closed 
plane polygon, there be constructed similar triangles similarly placed, all out- 
ward or all inward, then the centroid of the vertices of these triangles coincides 
with the centroid of the corners of the polygon." 

5. In The Ladies Diary: or the Women's Almanack, for 1739, the following 
problem (207) was proposed: "There came three Dutchmen of my acquaintance 
to see me, being lately married; they brought their wives with them. The 
men's names were Hendrick, Claas, and Cornelius; the women's Geertruii, 
Catriin, and Anna; but I forgot the name of each man's wife. They told me 
they had been at market to buy hogs; each person bought as many hogs as they 
gave shillings for each hog: Hendrick bought 23 hogs more than Catriin, and 
Claas bought 11 more than Geertruii; likewise, each man laid out 3 guineas 
more than his wife. I desire to know the name of each man's wife? " Solutions 
were published in the Diary for 1740 1 ; in one of them it is remarked that "the 
number of hogs, the three men and their respective wives bought, will be express'd 
by three pair of numb, the difference of whose squares must be 63." 

6. Dr. Otto Klotz, of the Dominion Observatory, Ottawa, suggested the 
following solution of the problem, to construct with ruler and compasses lines 
equal in length to the reciprocals of the positive integers: On AB, the unit of 
length, construct the square ABCD (the reader is requested to draw the figure). 
Let the diagonals BD, AC intersect in E. Through E draw EF 1 1 DA and 
meeting AB in F; join CF meeting DB in 0. Through draw OH \ \ DA 
and meeting AB in H ; join CH meeting DB in 7. Through / draw IK \ \ DA 
and meeting AB in K; and so on. BF = 1/2; BH = 1/3; BK = 1/4; etc. 

Dr. Klotz's construction would be equally valid if a parallelogram replaced 
the square ABCD. Indeed both of the constructions may be looked upon as 

1 These solutions were reprinted in The Mathematical Questions proposed in the Ladies' Diary 
... by Thomas Leybourn, London, 1817, volume 1, pp. 280-282; The Diarian Miscellany . . . 
by Cha. Hutton, London, 1775, volume 2. pp. 104-106. One of the solutions was reprinted in 
The Diarian Repository; or Mathematical Register ... by a Society of Mathematicians, London, 
1774, pp. 359-360. 
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particular cases of the following construction with ruler only, whenever a parallel 
to AB 1 is given: Join 0, a point not on AB or the parallel, to A and to B meeting 
the parallel in D and C respectively. Let DB and CA meet in E, and OE meet 
AB in F. Join CF meeting DB in G, and let OG meet BA in H, etc. The points 
F, H, etc., are the same as those found before. This construction was given by 
Brianchon in 1818 in his Application de la Theorie des Transver sales, page 37. 
He remarks : " Ce probleme pourrait servir a se former, sur le terrain, une echelle 
de lever, si on n'avait pas a sa disposition une des mesures recues, et qu'on 
connut d'ailleurs la longueur totale de la ligne prise pour echelle." 

Lambert gave another construction in his freye Perspective, oder Anweisung 
. . . 1774, pages 173-174. 

Arc. 



PROBLEMS— SOLUTIONS 

19 (Calculus) [1894, 165, 273-275]. Proposed by A. L. FOOTE, Merrick, N. Y. 

A and B are in a circular room 2R = 30 feet in diameter, A being at the center and B at the 
circumference. B runs around at the rate of v = 600 feet per minute and A pursues him at the 
rate of u = 100 feet per minute. How long will the race last, and how far will each have traveled 
till £ is caught? 

160 (Calculus) [1902, 271; 1903, 104-106]. Proposed by B. F. FINKEL, Drury College. 

A dog at the vertex of a right conical hill pursues a fox at the foot of the hill. How far will 
the dog run to catch the fox, if the dog runs directly toward the fox at all times and the fox is 
continually running around the hill at its foot, the velocity of the dog being 6 feet per second, 
the velocity of the fox being 5 feet per second, the hill being 100 feet high and 200 feet in diameter 
at the base? 

273 (Calculus) [1909, 76, 123-124 ; 1910, 221]. Proposed by J. scheffeb, Hagerstown, Md. 

On one side of a circular pond o feet in radius is a duck. On the diametrically opposite side 
of the pond is a dog. Both swim at the same time, the duck swimming around the circumference ' 
of the pond at the rate of ro feet a minute, the dog swimming directly towards the duck at the 
rate of n feet per minute. How far will the dog swim in overtaking the duck? 

2801 [1920, 31]. Proposed by A. S. hathawat, Houston, Texas. 

A dog at the center of a circular pond makes straight for a duck which is swimming along 
the edge of the pond. If the rate of swimming of the dog is to the rate of swimming of the duck 
as n : 1, determine the equation of the curve of pursuit and the distance the dog swims to catch 
the duck. 

I. Remarks and Historical Notes by R. C. Archibald and H. P. Manning, 
Brown University. 

In 1732 Bourger read before the French Academy a memoir "Sur de nouvelles courbes 
ausquelles on peut donner le nom de Lignes de Poursuite" 2 in which he solved the following 
problem: "Trouver la courbe de poursuite, c'est-a-dire la courve par laquelle un vaisseau doit en 
poursuivre un autre qui s'enfuit par une ligne droit, en supposant que les vttesses des deux 
vaisseaux soient toujours dans le meme rapport." 

Maupertuis gave 3 a briefer solution of this and formulated also the following more general 

1 Or AA' bisected at B; with this given Lambert showed, in 1774, that a parallel to AB can 
with ruler alone, readily be drawn through any point. 

2 Histoire de I'AcadSmie Royale des Sciences, 1732. Paris, 1735, Memoires, pp. 1-14. 
8 Idem, pp. 15-16. 



